A substitutive substrate for measurements of beta-ketoacyl reductases in two fatty acid synthase systems.
Bacterial beta-ketoacyl-ACP reductase (FabG) and the beta-ketoacyl reductase domain in mammalian fatty acid synthase (FAS) have the same function and both are rendered as the novel targets for drugs. Herein we developed a convenient method, using an available compound ethyl acetoacetate (EAA) as the substitutive substrate, to measure their activities by monitoring decrease of NADPH absorbance at 340 nm. In addition to the result, ethyl 3-hydroxybutyrate (EHB) was detected by HPLC analysis in the reaction system, indicating that EAA worked effectively as the substrate of FabG and FAS since its beta-keto group was reduced. Then, the detailed kinetic characteristics, such as optimal ionic strength, pH value and temperature, and kinetic parameters, for FabG and FAS with this substitutive substrate were determined. The Km and kcat values of FabG obtained for EAA were 127 mM and 0.30 s(-1), while those of this enzyme for NADPH were 10.0 microM and 0.59 s(-1), respectively. The corresponding Km and kcat values of FAS were 126 mM and 4.63 s(-1) for EAA; 8.7 microM and 4.09 s(-1) for NADPH. Additionally, the inhibitory kinetics of FabG and FAS, by a known inhibitor EGCG, was also studied.